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SKIN CARE COMPOSITIONS AND METHODS 

nf tha Invantion 

This Invention relates to skin ewe compositions and methods for the improvement of the 
appearance of aging skin, in particular, to the improvement of wrinkling skin in target areas 
including but not limited to the areas outside and under the eyes, in the nasolabial area, the upper 
lip, the forehead, the neck and the hands. 
Background of the Invention 

People in general are very concerned with maintaining youthful and attractive appearances. 
As populations age, it is anticipated tiwe will be Increasing markets for skin care products which 
can improve the appearance of aging skin and/or maintain attractive skin qualities. Treatinents 
designed to prolong or promote youttiful appearance include topical applications of cosmetic 
preparations, lotions and moisturizer, electricai stinjulation, collagen injections and cosmetic surgery. 

With aging, prolonged or repeated exposure to ultraviolet radiation and/or oxidative stress, 
the skin of the face often shows signs of damage resulting from such exposure. Aging or other 
damage tt, skin may be recognized by effects including wrinkling, yellowing, laxing, lines, spots, 
mottiing and a leathery or dry appearance. At the histological level, skin damage, e.g., from 
photoaging, may be reflected in tangled, ttiickened, abnonnal elastic fibers, decreased collagen end 
Increased glycosaminoglycan content (Tanaka et el. (1993) Arch. Dermatol. Res. 2a£:3S2-35S). 
The aging process results in thinning and deterioration of tf» skin. There Is a reduction in cells and 
in Uood supply, and a flattening in the junction between tiie dermis and epidermis. 

Ascorbic acid (Vitamin C), Vitamin A, tocopherol (Vitamin E) and Brcarotene, which can at 
least In part be functionally characterized as antioxidants, are essential to ttie maintenance of e 
healthy and attractive skin appearance In humans. Vitamin K is also beneficial to maintaining 
attractive skin. Generally, tiiese nutrients areobtained In ttw diet and/or in nutritional supplements. 
Otiier cosmetically beneficial components can be applied to. -cally for improving skin appearance 
and quality; such components Include moisturizers, including but not limited to polysaccharides and 
marine extracts. 

The aforementioned antioxidants help to prevent damage to skin and/or body organs 
resulting from poor nutrition, physiological processes and exposure to environmental pollutants, 
certain drugs, alcohol.and ultraviolet |UV) radiation. Normal physiological processes, including 
aging, and exposure to deleterious agents can lead to tiie generation of free oxygen radicals, a 
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improve the hydration of the skin, and insufficiently hydrated skin is characterized by lines at 
relatively closer distance than in normal skin, irregular texture and a "scruffy" appearance. 

It has been reported that only about 20-40% of oral vitamin E is absorbed, and it is not 
known what fraction of the absorbed vitamin E is available to the skin. Topically applied vitamin 
5 E, either in the alcohol or the acetate form, can be absorbed through the skin. When combined with 
ascorbyl patmitate which acts as an oxygen scavenger, tocopherol is particularly effective as an 
antioxidant to extend the shelf-life of natural products formulations such as perfumes, vitamins and 
herbal extracts. 

ft-carotane within physiologically advantageous levels is also essential for skin development. 

10 An excess of ^-carotene inhibits the keratinization of epithelial tissue, and a deficiency results in 
acne-like blackheads. O-carotene also acts to improve the skin's water barrier properties, and 
therefore ^-carotene can be useful in treating seasonal and/or environmental problems (heat, 
dryness, air pollution). Provision of Brcarotene to the skin will increase the amount of Vitamin A 
within the skin, and thereby impart beneficial effects on appearance of skin. 

1 5 Other cosmetically active compositions, when topically applied to the skin, include marine 

extracts and moisturizers, for example, hyaluronic add. Marine extracts, for example, those 
prepared from seaweed, are rich in minerals, amino adds, vitamins, and polysaccharides which are 
belteved to function as moisturizing agents. Additional embodiments of a skin care patch can 
increase the oxygen supply to the skin, for example, using oxygen-loaded fluorocarbon compounds 

20 (as (Ssdosed in WO 94/001 09, WO 94/00098, for example) within the patch. Further embodiments 
indude patches comprising cosmetically effective amounts of an active ingredient such as 
lysophosphatidic add, an o-hydroxyadd and N-acetyl cysteine. 

Transdermal delivery of pharmaceutical compositions is well known. Such well-known 
pharmaceutical compositions indude scopolamine for treatment of motion sickness, estrogen 

25 replacement therapy and nicotine for assistance in breaking tobacco habits. The present invention 
is believed to be the first application of transdermal delivery systems for skin care and the 
improvement of the appearance of aging, photodamaged or oxidatively stressed skin, espedally for 
the improvement of the appearance of wrinkled skin. 
Brief Description of the Drawings 

30 Fig. 1 is a sketch of a typical aging human face with wrinkles under end in the outskle 

comers of the eyes, the forehead, upper lip. the area from the outside bottom edges of the riose 
to the outside corners of the mouth (the nasolabial fold area) and the neck. 

Bg. 2 illustrates a human face wrth ttie transdermal ddivery device for application of 
cosmetically active composWons in place on the forehead. 

35 Rg. 3 Ulustrates a human face with a pair of tiw transdermal delivery devices for application 

of cosmetically active compositions in place in the nasolabial fold area. 
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cosmetically active compositions in place on the nasolabial fold area upper lip 

Rg.5lllustratesahumanf«»v«thapairofthetransderma.deNvervdevi^ 
of cosmeticaUy active composWon. in place at the outer comers of the eyes 

^ •='««'""«~-'«'"-"wlththetran.dermaldeliverydeviceforapp.icati^^ 
active compositions in place on the neck. 

Fi9. 7A-7B IMustrme. a human hand with the transdennal delivery device (cross-hatched) 
forappi^onof cosmetically activ.compositlon.lnpta^ 

on the backs of the fingers «,d thumb in Figure 7A and without finger extenstens in Rgure 7B 

Summary ry f tha Invyn tigP 

'»"«"°'>i««°'t»''«'"ventiontoprovldecosmeticcompo.itionsa«imeth«^^ 
the appearance of aging skin or skin damaged by over«.po,ure to oxidative stress. «m,lght or 
Ultraviolet light and the like. With treatn^nt, the appearance Of the ^^^^^^ 
less apparent. Other outward indications of eging, photodamage or oxidative stress to the skin 
such « mottling, laxness, spots, dryness or leatheri™»s can also be lessened or slowed. The 
m«hod Of this invention Is the percut««ous ,or Inuadermal, delivery to the skin of cosmetically 
««.ve compositions Including antioxidants, for ex«„ple. ascorbic acid, vitamin A. vitamin E 1 
c^y or a combinmlon thereof, via a tr«,sdem«l delivery device. Other cosmetically ective 
.ngrsd^nts which can be incorporated into a transdenna. (or intradermal, delivery device for 
— applicationtotheaklnlnduden^^ 
kelp and/or algae, essential fatty acid^^SlligSFrSiriipids. 

^•^--^•v.ti^antioxidamlsNr.tamlnC.fromSOtolOOOmgpersqu^ 
m^x. More preferably ascorbic add Is formulated wW, a cosmetically «x»ptabte «.t of ascorbic 

.odin proportions such tt,atti,epH Of thecombination In solution is about4toabout7.prefe«^ 
-«ut6«,about6. most preferably about5.5. Those salts indude. but are not limited 
«corbate.potassiumascorb«eandcaldumascorbate.preferablyso^^^^ Wheresodium 
«oorb«e is combined with ^ in ti« matrix, ti,e preferred ratio is from about 120 to 

about 1:25 add: salt, preferably about 1:22. 

Preferably, the deHvery device Is adhered to skin using a silicone pressure sensitive 
adhesive, but other adh.sh«« are known to tiKi art. induding but not limited to, natural, isobuty. 
and butyl rubber compositions andjg^jsa^tegs^j^ p^„,, ^^^^^ 

configuration of the deHvery d«rtce for the su«ained deHvery of cosmeticalhr active ingredients to 
ttie Skin can be adhesive matrix, liquid or aoHd state reservoir or polymer matrix; ti,e preferred 
delivery device is ti,e adhesive matrix type. In an adhesive mmrix type patch, tiiere Is an 
.mpermeable baddng. a matrix comprising ti»e cosmetically active ingredient, optionally comprising 
a permeation enhancer and/or an anti-Irritant, and a release Kner. 
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In most transdermal delivery systems, thin, flexible occlusive films serve as protective 
backing substrate and release liner. For the present skin care applications, an occlusive protective 
backing substrate is preferred over a non-ocduslve backing substrate. The materials used for liner 
and backing provide storage stability by keeping the acthre ingredients from migrating into or 
through the backing material and liner before use. The patches of the present invention desirably 
have the following tape properties: release or pee! force < 50 g/cm; tack value > 50 g/cm; 
adhesion force 1 00-1 200 g/cm; releasa force < 1 g/cm; preferably the adhesion force is about 50- 
300 g/cm and the shear force is about 14 kg/6.25cm^. Preferably, the adheshre is a medical grade 
silicone adhesive. The peel force required to remove the release liner from the patch should be 
sufficient to prevent inadvertent separation of the liner from the patch before use and low enough 
so that rt can be readily removed by the intended user. 

Where an acrylic ad hesive is used, that adhesive is medical grade and rated between 0 and 
2, preferably between 0 and 1 on the Draize Code Scale. On this scale a score of O means no 
erythema (reddening) and no edema (swelling when a test patch is applied to the skin and removed.. 
The acrylic adhesive can optionally include a cross-linking agent. 

Liquid and solid state reservoir transdermal delivery devices are configured so that the 
reservoir comprising the cosmetically active ingredients, enhancers and any other formulation 
ingredients is located between the backing material and the adhesive, and during use, fonmutation 
ingredients pass through the adhesh^a and then into the skin. Compatibility of various exdpients 
and penetration enhancers with adhasives are well known to the art, and the skilled artisan can 
readily choose suitable concentrations and combinations of ingredients and adhasives. 

A typical non-stlicone polymer matrix transdermal delhrery device has a rim of adhesive so 
that the penetration enhancer, cosmetically active ingredient(s) and other formulation ingredients 
are not fully in contact with the adhesive. In the preferred embodiment, the entire patch is adhesive 
and contains at least one cosmetically active ingredient. One surface is applied to the Intended 
position on the face with gentie pressure to promote adhesion, after removal of a release liner. The 
other surfece (eway from the skin) Is covered with a protective backing during storage, before use 
and during use. 

Where desired, the skin care patches of the present invention optionally comprise 
f omiulation Ingredients which eitiier increase or decrease the releasa rates and/or absorption rates 
of the cosmetically active Ingredients. Water soluble additives which increase release rate include 
etttylene glycol, glycerine, polyetiiylena glycols 200, 400, 600; polysorbate 80, lactose gelatin, 
sucrose, sodium alginate, carboxymethyl ceUulose, ammonium chloride, and polyvinylpyrollidone. 
Upid soluble additives which tend to Increase release rate include cholesterol. Certain surfactants 
also have the effect of increasing release rete; these surfactants Include sodium lauryl sulfate, 
dodecyltrimethylammonium chloride and azone. Release rates can be decreased by the eddition of 
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0«l filtration resin) and silica. -'"srapny 
Btabiliang agent, such as propylgaliats or sodium bisulfite. 

so«.T " "•''"^ - «Haped 

^P^lggggh^^ sidn area to be tre ated. A generaliy rectangular v.ith chevron p^STlT 
advantageouslyappiiedtothelo^jrf^^ ^ 

-PPcationbene«handatth..o^^ 

the Shapes for the nght and left Sides aremirror images Of on.«,other.l^rth.m»^ 

the patch is Shaped substantialiy like a boomerang. generaUy kidney-shaped. sZi^Z^;^ 

also provided wiWchmthebac. of the hand. op«ona«^ 

O.I2 ! human faces and hands the aforementioned anatomically designed sKIn care 
patches m piece. 

Detailed Descrintinn nf | he lnvi>ntin.^ 

'^^«™'-"»«rad«maldelh«rydevlce.lcnowncolloquiallyasep 
^'^mwh.chtheactivemgredient 

dep«Kl.ng on the configurmion of the ««h«, ingr«|.ents «h1 the p«ch materials. The active 
.ng«*ent, m an Intradermal de.h,ery device for improving the .ppe.r««e of aging or 

and poiymenc hydroxyadds. moisturizers, collagen, marine and «,ti.,x.dants Indudingone 
-more Of a tocopherol CVitamin E,. ft^arotene. Vitamin A and Vitamin C tand/or cosmetically 
««.ptable salts thereof,, ^ are generically termed cosmetically active ingredients herein I 

be obt«ned by the use of sidn care patches comprising molecules (e.g., fiuorocarbons, capable Z 
improving oxygen supply In sidn tissue, as described, e.g., in WO 94/00098 and WO 94/00109 
B«»us. Of the b««fici- effects of various cosmetically active rngredlents. it has been a 
lon^d.ng oNective of slun c«e products to deliver effective concentrations of the acve 
mgrsd-m, to the aldn'. tissue mmrix (ti,e dermal layers) via most effective method possible to 
«:h.eve m«clmal sidn appearance benefits. Topical appIlc«ion of co«netically active ingredients 
mdudmg but not limited to antioxidants, moisturizers ««.marineextrac.^ 
device has several advantages over topical application of a conventional formulation such as a 
lotion, creme or ointment in that witi, a patch, application is passive and continuous delivery of ti,e 
active ingredient can be achieved for up to 24 hrs, or longer. Com«,«ional topical application Is 
•.mited by the amoum of lotion, etc. which is administered. ti,e amount of ti« active ingredient 
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which penetrates and the depth to which it penetrates, oxidation of the active ingredients before 
or during penetration and evaporative loss of solvents and/or active ingredients from lotions and the 
like. With a patch, evaporation is minimal, even when a non-occlusive patch is used. 

SItin care patches can also include cosmetically active ingredients other than antioxidants; 
for example, one or more of marine extracts, moisturizers and collagen, with or wKhout a 
penetration enhancer, can b» loaded in the reservoir, matrix or wet wick transdermal patch. 
IMoisturizers can be one or more of hyaluronic add, marine extract (of kelp end/or algae), fatty 
adds, lipids, and glycerides. Alpha hydroxyadds, alpha kato adds and polymeric hydroxyadds, for 
example, as described in U.S. Patent No. 5,091.171 (Yu and Van Scott), whfch is Incorporated by 
reference herdn. can be incorporated into the adhesh/e matrices of skin care patches to amdiorate 
the unattractive effects of aging, photodamage or pxidatlve stress. 

The active antioxklant ingredients for cosmetic patch compositions are present in a 
cosmetically effective amount, preferebly from about 1-1000 mg per patch. Ascorbic acid (and/or 
a cosmetically acceptable sdt thereof), tocopherol. Vitamin A and l^carotene are preferred 
antioxidants. Taurine can also be used. Preferably, each active ingredient is present at about 76 
mg per square inch. 

In combination with one or more antioxidants (or other cosmeticdiy active ingredients), 
there are advantageously combined skin penetralion-enhandng agents. I.e.. agents which increase 
the penetration of the ective IngrwHents into the skin wWch lead to improved skin appearance and 
at k)cations within the skin where the anttoxidant effects of the active kigredkwits are benefidd in 
preventing or minimizing damage due to such agents as UV radiation, oxidative stress and aging 
in generd. Generdly, peicutaneous absorption enhancers act by redudng the permeability or 
diffudon redstance of the stratum comeum, for example, by changing the hydration or by 
influendng the packing structure of the ordered lipids in the intercellular channels. Permeability 
enhencers tend to be smdl polar molecules with outstanding solvent end hydrogen-bonding 
properties. Penetration is generdly better where the stratum comeum is wdl hydrated. The skilled 
artisan knows how to choose a permeability enhancer with properties compatible with those of the 

adhesive and the active ingredients whose pemieaWllty into the skin is dedred. 

Examples of processes ytiMn the dermd layer affected by the application of antloxldarits, 

mdsturizers and other cosmeticdiy active ingredients can indude, but are not limited to. collagen 

synthesis and reactions assodaied with oxidative stress. 

The permeability enhancer is selected udng parameters understood in the art induding the 

appropriate solubility characteristic of the ective ingredient in tiie enhancer, maximizing of the 

partitioning of tiie active ingredient into the ekin. and enhenced percutaneous absorption. wMIe not 

interfering with tiie requirements for the adhedve end its sticking properties. 

Preferred penetration enhandng compounds (also cdled penneability enhancers) are those 

wMch are not toxic, not irritating to the skin and not diergenic. Exemplary penetration enhandng 
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(e.B., Polyken, Testing Machines, Amityville, NY) and as described in Pflster et al.. Pharmaceutical 
Technology, January 1992, pp. 42, 46. The desired adhesion of the silicone pressure sensitive 
adhesive is between about 50 and 300 g/cm, preferably 80-300 g/cm. If the adhesion is above this 
level, then the adhesive is too aggressive to the skin. If the adhesion is below this level, then the 
patch may fall off. One way of controlling the adhesion is by the amount of resin in the pressure 
sensitive adhesive. More resin may result in a higher adhesion. An impermeable film is bound to 
the surface of the patch destined to be away from the skin during use; a release liner Is bound to 
the surface of the patch destined to be applied to the skin during use, and the release liner is 
removed prior to use. The impermeable film is not permeable to the active ingredient(s), but it may 
be occlushfO/ or more preferably, nonocdusive. The skilled artisan understands how to manipulate 
the adhesive composition in combination with the active ingredients so as to maintain desirable 
adhesive properties and effective delivery of the cosmetically active ingredient{s). 

Adhesives, e.g., acrylic adhesives and pressure sensitive adhestves can be rated according 
to the Draize Dermal Scoring Code. A score of 0 means there is no erythema or edema after test 
application; 1 means barely perceptible reddening or swelling; 2 means well defined erythema or 
slight edema; 3 means moderate to severe erythema or moderate edema (raised 1mm); and 4 
reflects severe erythema (beet redness) to slight eschflir formation and severe edema (raised > 1 mm 
and extending beyond the area of exposure). Nontoxic adhesives with Draize Code Scores of 0*1 
are deemed suitable for use on premature infants, and such medical adhesives can also be used in 
the skin care patches of the present invention without injuring or Irritating the relatively delicate 
facial and neck target skin areas. Medical acrylate adheshm and/or medical acrylic pressure 
sensitive adhesives with Draize scores of 0-1 are well known and commercially available. 

The acrylate-based matrix preferably contains medical acrylate adhesive, preferably 
pressure-sensitive adhesive, and active ingredient in e ratio of from about 40:60 to about 60:40, 
preferably about 50:50 by weight. It is understood that the incorporation of the cosmetically active 
ingredient into the adhesive may change the edhesion of the matrix composition relative to adhesive 
alone. Adjusting (increasing) the thickness of the matrix composition can compensate for some loss 
of adhesiveness. 

The surface of the transdermal or intradermal delivery device which is away from the skin 
may be non-acclusive, i.e., permeable to air and/or water, or it may be occlusive. I.e., non- 
permeable to water vapor. 

Pressure sensitive adhesives useful in transdermal and intradermal delivery devices Include 
those silicone pressure sensitive adhesives comprising a mixture of a silicone resin and a silicone 
fluid or a condensed product of a silicone resin and a silicone fluid and en acrylic polyisobutylene 
IPIB); the pressure sensitive adhesive exhibiting suitable teckiness and adhesiveness for delivery of 
cosmetically active ingredients to sensitive or delicate skin. 
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™on«*„ ^^^^^ „, 

hydrocarbon radicals having 1 to 20 carbon atoms lnth«R«sio « "oflenated 

«nH A/9 ^ "omendature the 1/2 

.nd4/2r,pr«»ntth.numbarofhalfbond.onth.molacu.ashown. For example, in R3SiO there 

•8one(1)1/2bondwNchl8ontheoxv8an. The other hrif «f k« ^ k 
«th-r- A u ««VB«i. Tneotherhalf of that bond being bonded to some 

other atom. Another way of describing this group is by R,SIO. or by 



R 

I 

R-Si-0- 
I 

R 



-Si-0- 
I 



8y *»»t«m -solubl.- iti. meantthattheorganopolysltoxanecan bedissolved substantlallv 
compl^ely. In either a hydrocarbon lic^ld such as benzene, toluene, x^ene. heptane an j thTlI 

'"^«^'^»'«*0'«^-««»con.r««n,Rdenot«..monovalentradlca^ 
^ns.s.ng of hydrocarbon and h.og««.d hydrocarbon radiCs, preferab^ having less Z ^0 
-bon atoms, and most preferably having from 1 to 10 carbon atoms. Exampies „, su^^e R 
r^s indude alK. red^s. such a, methyl, eth.. propyl, pentyl. oct.. unde^l. ol^^an 

cydoal-phatlc radicals, such as cyclohexyi; ary. ^ 
-Pha^«^y, styry.. 2-pheny,ethyl and others; alKeny. radiCs such as Jny,; a d 1^ 
hydrocarbon radicals «.ch as 3^,oropropyl. dichloropheny. and others 

oredomllir^'^'^'^"'"'"'**"''""^'""'"*'"'"^^ 
^^orga^cradlcalsofthefbrmartomat^ 

'Wab.y.at.easton.thlrd.andmore preferably s^^^ 

silicone resin are methyl radicate. Examples of preferred R Sio luv "'awrthe 
»nH PkM. e « . » ««npi« or preferred R,SIO,a siloxane units include Me,SiO,„ 

and PhMe,S.O,„ and Ph,MeSIO,„ Where Me denotes methyl and Ph denotes Phenyl 

^ •*»'>^«'«"«''*«the,«ioofR,SIO.„.ltexaneunits.oSiO«unit.ha,amolar^^^^ 

SiO^a units be between 0.6 and 0.8. 

The silicone resin can be prepared by well Icnown mediods. It te preferably prepared by the 
siLca hydrosol capping proce«i of U.S. Potent No. 2.67.182 (Deudt et al., as modified by U S 
P«ant NO. 3.627.851 (8rady, and U.S. Patent No. 3.772.247 (Rannigan,; each patentUg 
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incorporated herein by reference to teech how to prepare soluble organopolysiloxanes which are 
useful in transdermal ddliverv devices. The resulting resin can be used in the pressure sensitive 
adhesive composition without further modification or it can be capped with trialkylsily' groups to 
reduce the silanol content. This can be accomplished by well known methods, such as reacting the 
resin with a compound such as trimethylchlorosilane or haxamethyidisllazane. 

The silicone fluid is preferably a hydroxyl-termlnated diorganopolysiloxane polyiher. The 
repeat units of the sHicorie fluid are RjSiOsa siloxy units wherein R is independently selected from 
the same hydrocarbon and halogenatad radicals as defined above for the sHicone resin. The silicone 
fluid can be comprised of a single polymer or copolymer or it can be e mixture of two or more such 
polymers. The silicone fluid can be a liquid or gum at 26«»C. It is preferred that at least 50%. and 
preferably at least 85%, of the organic radicals along the chain of the silicone fluid are methyl 
radicals, which can be distributed in any manner in the silicone fluid. Further, the silicone fluid can 
comprise up to about 10 mole percent of ^loxane branching sites, provided it meets the above 
viscosity requirements. 

The silicone resin is employed In amount from about 40 to 70 parts by weight in the silicone 
pressure sensitive adhesive, and the silicone fluid is employed from ebout 30 to about 60 parts by 
weight, wherein the total parts of the silicone resin and the silicone fluid are 1 00 parts. It is usually 
preferred that the sHIoone resin be employed from about 50 to 60 parts by wright, and 
correspondingly, the silicone fluid be employed from about 40 to 60 parts by weight, wherein the 
total parts by weight equate 100. 

The silicone resin end siiicone fluid may be Mended togetiier to produce the pressure 
sensitive adheshra, or they may be condensed together to produce the pressure sen^ve adhesive. 
Methods of condensing together the silicone resin end silicone fluid are well known in the ort. 

One dass of pressure sensitive adhesives employed in trensdennal delivery devices consists 
of a mixture of a trimethylsilyl-endblocked polysilicate resin such as a silicone resin consisting of 
a benzene-soluble resinous copolymer containing silicon-bonded hydroxy! radicals and consisting 
essentially of triorganosiloxy units of the formula R',SiO,a and tetrafunctionel siloxy units of the 
formula Si04« in a ratio of about 0.6 to 0.9 triorganosiloxy units for each tetrafunctionel siloxy unit 
present in the copolymer, wherein R^ is a monovalent organic radical independentiy selected from 
the group consisting of hydrocarbon radknls of from 1 to 6 carbon atoms, and (ii) a ailanol- 
endcapped polydiorganoaiioxane fluid such as s polydimettiylsitoxane fluid. U.S. Patent No. 
2,736,721 to Dexter et al. and U.S. Patent No.2.814,601 to Currie et el. are hereby incorporated 
by reference to teach of such or similw pressure sensitive edhesive compositions. 

Another dass of suitable pressure sensitive adhesives used in transdermel delivery devices 
are the pressure sensitive adheshres in U.S. Patent No. 2.857.356 (Goodwin. Jr.). which is hereby 
incorporated by reference, or pressure sensitive adhesives similar to those In Goodwin. U.S. Patent 
No. 2,857,356 disdoses a silicone pressure sensitive adheshre which consists of a mixture of 
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formulation for the ascorbic add. 
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The nature of the adhesive on the side of the patch applied to the skin is important. It is 
preferably chemicaliy and biologically Inertr not toxic, irritating or sensitizing, moisture resistant, 
and it should have minimal cold flow for easy removal, it should be flexible, suitable tack for quick 
sticking but easily removed and restuck when adjustments are necessary during application, and 
have low release force for easy removal of the liner. The adhesive should be non-irritating to the 
skin, and the adhesiveness should be sufficient to adhere the patch to the skin for at least from 
about 7 to about 12 hrs, but the patch should not adhere to the skin so tightly that the force 
required to remove it results in skin damage due to pulling or stretching of the skin. The skilled 
artisan knows how to choose cohesive strength, creep resistance, end-use tape properties, including 
tack, peel force and skin adhesion, commensurate with the application to and removal from delicate 
fadal skin. 

Preferred rheological properties for the adhesive-active ingredient matrix described in 
Example 2.3, at a frequency of 0.01 and a temperature of 30°C, are as follows: 

G' (storage, or elastic, modulus) about 1 x 10* to about 1 x 10^ preferably about 6 x 10»; 
G* (loss or fluid modulus) about 3 x 10® - 1.4 x 10^ preferably about 7-9 x 10«; and 
(intrinsic viscosity) of about 4 x 10« - 4 x 10®, preferably about 7 x 10* - 2 x 10*. 

TABLE 1 

Rheological Properties Measured at Different 
Frequencies (composition of Example 2.3) 

Freouencv 61 fil Ml 

0.01 5.5x10" 8.9 X 10* 1.1x10« 

0.1 2.3x10^ 2.1x10^ 3.1 x10» 

1.0 5.4x10' 3.7x10' 8.6x10' 

10 1.0x10* 6.4x10' 1.2x10' 

100 1.8x10" 7.2x10' 1.0x10* 

Rheological properties were determined using a Rheometrics Viscoelastic Tester 
(Rheometrics, Piscataway, NJ) at an angular shear frequency from 0.01 to 100 rads/s at 30«>C 
using the parallel plate method of testing. 

Tape properties of the above adhesive-active ingredient mixture (see also Example 2.3) are 

given in Table 2: 

TABLE 2 

Tape Properties of the Composition of Example 2.3 

Thickness Release force Adhesion StvB^ 

(mils) «g/cm) Jo/cm) kg/6.25cm 

0.6 1 ^ ? 

1.2 2 9 5 

2 1 3 3 

2.6 2 5 2 

4.7 1 7 <1 
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No. 








1 


35.4 


2 


35.4 


3 


35.4 


4 


35.4 


5 


35.4 


6 


35.4 


7 


35.4 


8 


35.4 


9 


35.4 


10 


35.4 


11 


35.4 


12 


35.4 


13 


35.4 




These 



7"™- -""^ P™I«*. fo, th. «lh«l,«eu« m«rtx d«.*« ,n 

e-npl. 2.3 « 36.4.C ,w«* «.„i™« .«„ „ ^ ,„ 3^ 

TABLES 
Frequency Sweep 35.4«C 

ayn/oa..,. dyn/c»..q. f 

2 ? X * 7.1 X 10* 8 1 X in. 

1.0 X X0-» £ 5 ? i t « "! 3.7 X 10' 

2.2 X 10-» 2 2 X la- i*! * "J 2.4 X 10- 

4.6 X 10- I I * 2.4 X 10' 1.5 X 10» 

2-2 5 6 X M * "7 5.6 X 10' 

2.2 X 10' I 1 * S.f « JO' 1.1 X 10' 

4.6 X 10' I'l ^ «•! « 10' 5.9 X 10* 

««c«™.v, NJ) « „ .,„„tar .h«ir »^ o.Ot « 100 r«l«. „ 36.4.C (»««, 

^ .«„ ™. »«H « ^ ,^ ^ ,^ ,^ 

»««-«.ccca,„o.»«..,«,.^^. ^ 
-im,™ p,op«,„ to p™«»,™ to «» p««, rtin c«,p«ci«,„. ej^«« 

(by w„M ,«„ e.^, „ p,.to,«,. o„ ,o™„M.„. WN* m.v d«„ ^ 
*~^«.c- «,h«i« „op,rt„. „» ,„k„ ^ ^^^^^^^^^ ^ 

Of undue experimentetion. 

'^•^^h ascorbic .ddm«rix-type patches effective for ameliorating t^^ 
Of w„„«ed swn. for exanH-e. wrinlcled facial sWn, there may be some irritation to the treated skin 
.f the matrix does not contain a material which provides some buffering action or some partial 
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neutralization of the acidity of the ascorbic add when it dissolves into the skin. It is preferred that 
the pH of the ascorbic acid matrix composition is between about 4 and about 7, more preferably 
from pH about 4 to about 6, and most preferably, about pH 5.5, which is the pH of most human 
sicin. This pH can be achieved by combining the ascorbic acid with an Irritant buffer such as sodium 
bicarbonate, but the disadvantage is that buffer is not an active ingredient. It is desirable to use 
a non-irritating, non-toxic, freely soluble salt of ascorbic acid, indudlng but not limited to, sodium 
ascorbate, potassium ascorbate and calcium ascorbate. Where sodium asoorbate is used in 
combination with ascorbic add, the ratio (by weight) of ascorbic add to sodium ascorbate should 
be from about 1 :20 to about 1 :25, preferably about 1 :22. It is understood that when cations other 
than sodium are used, the ratio must be adjusted according to the dissodation constants in solution 
and other properties of the ascorbate salt. Potassium ascorbate and caldum ascorbate are useful 
in combination with ascorbic add In the present formulations, with appropriate modifications in ratio 
to.achif the desired solution pH, as readily apparent to the ordinary skilled artisan. Alternatively 
a solution of ascorbic add can be adjusted in pH to the desired range using a alkali solution such 
as NaOH or KOH, among others, and then dried so that the ascorbate and cations can be prepared 
as a dry powder for use in the present cosmetically active transdermal delivery devices. 

It is understood that for the present application the ascorbate salt will be non-toxic and not 
irritating and that it will be freely soluble In an aqueous environment. For the present purpose, 
these ascorbate compositions are termed cosmetically acceptable ascorbate salts. These indude 
potassium, sodium, and caldum salts. 

It is also understood that other dermatologically acceptable compounds can be used to raise 
the solution pH of the matrix composition comprising ascorit>ic add- Such compounds are non-toxic 
and non-irritating to the skin, and Indude, but are not limited to, sodium acid phosphate, sodium 
borate, sodium dtrate and sodium add tartrate. It is noted that these compounds do not 
individually provide any cosmetic benefit. 

For the present cosmetic eppllcation, the patches are spedf ically sized and shaped according 
to the target area. Preferably, the ends or edges of the patches are to be rounded, rather than 
sharp angles or corners. For the forehead, where use of the patches of the present invention are 
used to ameliorate or prevent the appearance of "frown lines" on the lower for^ead, the patch is 
to be in the shape of a shallow chevron Isee Rg. 2). The width of the patch Is from about 5 to 
about 6 inches, and the height of the patch Is from about 1 .0 inch to about 1 .75 inches, with the 
angle of the curved chevron being from about 90** degrees. 

For the nasdabid area, the patch is generally boomerang-shaped (or an dongated kidney 
shape) which follows the outline of the wrinkle line f aHing between the nose and the corners of the 
mouth (see Fig. 3). The angle of the arms of the "boomerang Is from about 20<* to about 30« off 
horizontal, the width of the patch from about 1/2 inch to about 5/8 Inch, and the length of the 
patch about 2 inches. 
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lM>»«lb«n||tfKiut1 3«inchlsMHg. 51. 

^-o incnes. ' 

-h«» c««**, ...^ ^ ^^^^ 

p™c««. ^„«„, „ ^. ^ l^,.,,^^ 

'TZ"^' '^■"^'^"^^•"■■^'^'^•^-'^^..^ 

to the backing material. '^ouun 

The following ex^nple, are provided lor illustretive purpo«». a«, they ere not intended to 

iTr^'^Hr*"""'"""^'"^ ^"^-^•'"«—>P'«ied compositions 
«)d methods Which occur to the skilled artisen ere Intended to feU within the scope of the present 
invention. 

SSSSOOLL Siljcgne Pressure SensitlwAAHKff;fj.^frK,^, PrsBiraiicji 

A sIBcone pressure sensitive edheslve Is prepared by condensmg at 1 1 5 to 1 20-0 In the 
pri«er« of 0.025 pert, anhydrous «™„onia. 66 parts of a 70 wt% xylene solution of a sioxane 
r««n copolymer consisting ess««ially of (CH,,,SiO,« units and SIO„ units in a molar ratio of 
approximately 0.75:1 and containlnfl epproxim«ely 2.7 weight percent hydroxy! besed on solids 
as determined by FHR (ASTM E.168), 28 parts of . hydroxy|.tem,lnated poiydlmethylslloxane 
havng a viscosity of .boot 13,500 cP (mP-s) « 25oc and 6 parts of xylene. Following the 
condensation reaction, the mixture wes he««l to 140-C for 1 hour to remove any excess 
ammon«. This sIBcone pressure-sensltlve adhesive was found to have en adhesion of 268 g/cm 
at a thickness of 1-2 mils on a mylar backing. 
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Example 2. Ascorbic Actd-Silicone PSA Preparations 

Three formulations have been prepared containing 50/50 (weight/weight) adhesive and 
ascorbic acid. The formulations are described below: 
^KarpplQ 

5 A silicone pressure sensitive adhesive is prepared by condensing at 1 1 5 to 120^C, in the 

presence of 0.025 parts anhydrous ammonia, 67 parts of a 70 wt% xylene solution of a siloxane 
resin copolymer consisting essentially of (CHs)3SiO|y2 units and 8104^2 units in a molar ratio of 
approximately 0.75:1 and containing approximately 2.7 weight percent hydroxyl based on solids 
as determined by FTIR (ASTM E-168), 31 parts of a hydroxyl terminated polydimethylsiloxane 
10 having a viscosity of about 13,500 cP (mP-s) at 25^C and 2 parts of xylene. Following the 
condensation reaction, the mixture was heated to 140''C for 1 hour to remove any excess 
ammonia. 

The silicone adhesive mass was then mixed with an equal weight of ascorbic acid (uttrafine 
powder, Hoffman-LaRoche) for 17 minutes using a Lee stainless steel tilt kettle with a built- in 

1 5 Eppinbach high shear mixer. 

To produce adhesive laminates, the adhesive solutions are coated onto f luoropoiymer coated 
release liner, SCOTCH PAK 1022 Release Uner (SCOTCHPAK, trade mark of 3M Company, St. Paul, 
MN) using a motorized adhesive coater (model no. 33782-6, RK Print-Coat Instruments, Ltd., 
Litlington, Royston, Herts, U.K.) and a smooth coating bar (Dow Corning Corp., Midland, Ml) at a 

20 speed of 165 inches/minute to yield an approximately 1.8 mil (± 0.2 mil) dry adhesive thickness 
and allowed to air dry overnight to allow evaporation of solvents. A sheet of heat sealable polyester 
film laminate (SCOTCHPAK 1220, trademark of 3M Company, St. Paul, MN) is then transfer-coated 
and smoothed using a laminating roller (Laminating Rubber-covered Steel Roller, 3.25 in diameter 
x 1 .75 in weighing about 4.5 lb, U.S. Testing Co., Hoboken, NJ) and eliminating air entrapn^ent. 

25 This preparation is then treated with a 4.5 lb, 1.8" wide rubber-coated roller (Pressure Sensitive 
Tape Council, Glenview, lU to insure complete contact of the three layers. The resulting laminates 
contain a dry adhesive layer approximately 3*5 mil in thickness. This silicone pressure-sensitive 
adhesive/Vitamin C composition was found to have an adhesion of 1 36 g/cm at 1-2 mils on a mylar 
backing. When this patch was applied to the skin or a surface, some adhesive remained on the skin 

30 when the patch was removed. However, it is believed that this will result in a suitable composition 
if a primer is used on the mylar backing. 
Example 2.2 

A silicone pressure sensitive adhesive is prepared by condensing at 1 1 5 to 120^C, in the 
presence of 0.01 parts anhydrous ammonia, 61 parts of a 70 wt% xylene solution of a siloxane 
35 resin copolymer consisting essentially of (CHjjjSiO,^ units and Si04« units in a molar ratio of 
approximately 0.75:1 and containing approximately 2.7 weight percent hydroxyl based on solids 
as determined by FTIR (ASTM E-168), 32 parts of a hydroxyl-terminated polydimethylsiloxane 
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having a viscosity of about 13.600 cP hnP-s, at 250c and 7 paru, of xylam.. FoUowlng the 
condensation re«aion the mixture was heated to 140oc. for 1 hour to remove any excess 
ammonia. Equal weight, of ascorbic add and adhesive were mixed as above, and then laminated 
to films as described above. 

This silicone prassure^sltiv. adhe»h«/Vitamin C preparation was found to have an 
adhesion of 99 g/cm at 1-2 mils on a mylar baclUng. No residue was left on the skin of test 
volunteers. 
Examnla 3 a 

A Silicone pressure adhe»v. is prepar«l by condensing at 115 to 1200C. in the presence 
of 0.01 parts anhydrous ammonia. 63 parts of a 70% xylene solution (w/w) of a slloxane resin 
copolymer consisting essentially of |CH,),SiO, units and SIO^ units In a molar ratio of 
approximately 0.75:1 and containing approximately 2.7 weight percent hydroxyl based on soUds 
asdetermlnedbyFTIRU.s™EI-68).37partsofahydroxyl-termlnatedpoMim«hylsi^^ 
a v«cosity of about 13.500 cP (mP-s) at 25-C and 7 parts of xylene. Following the condensation 
reaction the mixture was heated to 140oc. for 1 hour to remove any excess ammonia. Equal 
weights Of ascorbic add and .Ihedve were mixed as above, and then laminated to films 
described above. 

This silicomi preswiroHHWsWve adhesh,e/Vit.min C preparation was found to have an 

adhesion of 1-500 g/cm at 1-2 mHs thickness on a mylar backing. 
Examote a. 

50 parts (as dry weightl of medical grade acryNc pa»sure sensitive adhesive (Draize scale 
score 0-1), dissolved in ethyl acetate ami tolu««. I. mixed with 50 parts of (.«x„blc add and 
sodium ascorbate. both as dry powders. In a 1 :22 (wt^vt) ratio) to fbm, the cosmmfcally effective 
adhesive matrix. It is then cured at 260**F. 

This adhesive matrix material is coated onto release liner (4.6 mil thidcness of coating) and 
backing substrate laminate is applied as described hereinabove. 

When tested on a human volunteer, this transdermal patdi had suitable adhesive properties 
and suitable scom on the Dermal Scoring Code (between 0 and 1). Moreover, ms patch 
amehorated the appearance of wrinkling near ti« outer corner, of ti,e eye of e man 45 years old 
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What is claimed is: 

1 1. A transdermal or intradermal delivery device for topical application of a cosmetic 

2 preparation, said device comprising a backing substrate, a matrix containing at least one 

3 active ingredient for improving the appearance and/or feel of the skin, and an adhesive 

4 suitable for facial skin use, said matrix being atop said backing substrate, and a release liner 

5 contacted on said matrix, wherein said delivery device has a shape adapted for a target area 

6 selected from the group consisting of the upper lip, the nasolabial fold area, the lower 

7 forehead, the front portion of the neck, the outer corners of the eyes, underneath the eyes 

8 and the back of the hands. 

1* 2. The delivery device of daim 1 wherein said active ingredient is at least one of ascorbic add 

2 or a cosmetically acceptable salt thereof, tocopherol and Brcarotene. 

1 3. The delivery device of daim 1 further comprising a permeability enhandng agent suitable 

2 for fadal skin use selected from the group consisting of palmitic acid, and isopropyl 

3 palmitate. 

1 4. The delivery device of daim 3 wherein said permeabilizing agent is isopropyl palmitate. 

1 5. The delivery device of daim 2 wherein said adhesive suitable for facial skin use is a pressure 

2 sensitive adhesKfe. 

1 6. The delivery device of ddm 2 wherein said adhesive suitable for fadal skin use is a pressure 

2 sensitive silicon adhesive. 

1 7. The delhfery device of daim 5 wherein said adhesive suitable for fadal skin use is a pressure 

2 sensitive acrylic adheshre. 

1 a. The delhrary device of daim 2 wherein said active ingredient is at least one of ascorbic add 

2 and a cosmetically acceptable salt thereof. 

1 9. The delivery device of daim 8 wherein said active ingredient is at a concentration of from 

2 50 to 1000 milligrams per square inch. 

1 10. The delivery device of daim 9 wherein said cosmetically acceptable ascorbate salt is one 

2 sodium ascorbate, potassium ascorbate and caldum ascortwta. 

1 11. The delivery device of daim 1 0 wherein ascorbic add and sodium ascorbate are in a ratio 

2 (wdght: weight) of from about 1 :20 to about 1 :2S. 

1 12. The delivery device of daim 10 wherein ascorbic add and sodium ascorbate are in a ratio 

2 (wdght: weight) of about 1 :22. 

1 13. The delivery device of daim 8 wherein said ascorbic add and said cosmetically acceptable 

2 salt thereof are present In proportions such that in solution a pH value of from about pH 4 

3 to about pH 7 is achieved. 

1 14. The ddivery device of daim 1 3 wherein said ascorbic add and said cosmetically acceptable 

2 salt thereof are present in proportions such that in solution a pH velue of from about pH 4 

3 to about pH 6. 
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15. 

16. 
17. 

18. 

19. 
20. 
21. 



22. 



The delivery device of claim 1 4 wherein said ascorbic add and said cosmetically acceptable 
salt thereof are present in proportions such that in solution a pH value of from about pH 5 
to about pH 6. 

The delivery d«,ice of cWm 2 further comprising sodium bicarbonate at a concentration of 
from 1 to 10% by weight in the matrix. 

The delivery device of daim 1 wherdn the shape adepted for application to the upper lip 
is that of a narrow and sTightly curved rectangle, about 0.626 indies In width and about 2.5 
inches long and wherein the comers are rounded. 

The delivery device of daim 1 wherein the shape adapted for application to the front of the 
neck is a slightiy curved rectangle with rounded comers, betw«,n 5 and 6 inches in length 
and between 2 and 3 inches in width. 

The delivery device of daim 1 wherein the shape adapted for application to tiie nasolebial 
fold area is an elongated kidney shepe. about 2 inches in lengti, and between 0.5 and 0.625 
inches in width. 

The ddivery device of daim 1 wherein the shepe adapted for application to ti,e outer 
comers of the eyes is an etongmed kidney shape, about 1.75 ind«» in length end between 
0.25 and 0.5 inches in width. 

The ddivery device of ddm 1 wherdn the shape adapted for application to the lower 
forehead is a slightiy curved rectangle, about 5 to 6 indies in length and bMween 1 and 
1.75 indies in widtti. said rectangle h«nng rounded comers and said rectangular furtfier 
compnsing a generally chevron shape at one edge of the lengtti. 

A metiiod for improving tiie appearam* of aging, photodamaged or oxidatively stressed 
skin, said metiiod comprising the step of applying tfie transdermal or Intradermal ddivery 
device of daim 1 to at least one fadd or hand target area. 
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